Lack of Sphingosine Causes Susceptibility to Pulmonary Staphylococcus Aureus Infections in Cystic Fibrosis.
Pulmonary Staphylococcus aureus (S. aureus) infections occur early in a high percentage of cystic fibrosis (CF) patients and it is believed that these infections facilitate further colonization of CF lungs with Pseudomonas aeruginosa (P. aeruginosa). Previous studies demonstrated a marked reduction of sphingosine in tracheal and bronchial epithelial cells in CF compared to wild type mice, while ceramide is massively increased in CF mice. We investigated the effect of C18-sphingosine and C16-ceramide on S. aureus in vitro. Based on our results we performed pulmonary infections with S. aureus and tested the influence of sphingosine inhalation. In vitro incubation of S. aureus with C18-sphingosine rapidly killed S. aureus, while C16-ceramide did not affect bacterial survival, but abrogated the effect of C18-sphingosine when applied together. The in vivo infection experiments revealed a high susceptibility of CF mice to pulmonary infection with S. aureus. Inhalation of C18-sphingosine rescued CF mice from pulmonary infections with different clinical S. aureus isolates, including a methicillin-resistant S. aureus (MRSA) strain. Our data indicate that the imbalance between ceramide and sphingosine in the CF respiratory tract prevents killing of S. aureus and causes the high susceptibility of CF mice to pulmonary S. aureus infections.